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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the following problem that it is 
difficult to form a complex hollow for mounting an MMIC 202 on an 
expensive multilayer ceramic substrate and to manufacture a large 
substrate in a conventional integrated circuit for microwaves. 
SOLUTION: In a multilayer substrate 101, a dielectric containing 
Teflon (registered tradenhark) is stuck onto a first layer substrate 
101a, a dielectric made of glass and epoxy is stuck onto a second 
layer substrate 101b and a third layer substrate 101c, and a through 
hole for function module mounting is provided. In a power amplifier 
function module 102. a power amplifier MMIC. an isolator 203 and an 
input-output line substrate 204 are arranged on a metal carrier 201 
with conductive materials 209, and wires 207 are used to connect a 
signal line, a power supply line and a control line of each component. 
A ground electrode arranged on a lower surface of the input-output 
line substrate 204 is connected to a ground electrode on the 
multilayer substrate 101 with a thermoplastic adhesive 208 to make 
a connection distance between the function module and the 
multilayer substrate 101 short 
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(57) [SiSi^l] 

5 5-y^?»«l=MM I C2 0 2^5l^-r4««'Si:a^lB 

m&i^m ^Jists 10 11*. mi m»« i o i a 

1 O 1 b&i;m3^S«1 0 1 olC**^;?.Si;x;K4rV 

®:A:A<g(tt>*^.rL^•5, z^^— T>:?'<iifig^i?i->u i 

O 2 1*. A- 'J T 2 O 1 ±lcm**iHMM I C . 7 

V U-^« 2 0 3 St;AUl*^KSS 2 0 4 

*42 09icriEfiL, ^ms,(Dm^^. mmmRifum 
<DTmizmWitiHtzmiikmmt<. #®s«i o i±<ds 

«!lflffii:l5ftprS1ttg§«l2 0 8lrT}S^$ix. ^m^E'J 
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±mizmm^Htzsm^&s,t. fisaisisgiB^jii^isit 

cii*«3] simi*®*^ 7^:7 p>^^*f -5)5X1* 

tzm^mmzm^mmim^mr-mmLtzmmmoix^ — 

izmmLtzmi&^mizm^m^miimm^nvmmt^H 
fzm 2 omi^mmt. mitem 1 <D}gti!jm^isi;Bu!B« 2 
<D jitfemfii ^mmLtz^-cTyt^-ji^t^m-r^ i^^js 1 

jiTXlrJf A L fc^R^t -V'J T t . cfe y HfrlB 

a)[ll^iH*Slll-ISite>;h.fc}$itett^ll-fg$S^F+tfcJtife« 
S^#tAtb:*3*tS<!:, mIfB^Jl»tS±<7)[H]8&K^Jll:: 
^lth>tLf=m#§B^. BtrlBAtb:^SIE(0±SI=£S$ti 
fclUl^iH^ll&l^SJltBfiglJ^^^^^gJS-r -5 '^-f -V t ^« 

iffcaa^^lcffiALfc^M^-^- 'JTi. J: 

WtglSm^t. ISaf*)l<D±S(ciBSi**tf=ls]SSiBJi^ 

S«!m^^^t?Aai:t)»t5<i:, fiUIB^IiatSJiroialSSE 
i^lll::ISlt^>*T.fcfI#iS*S, BJlSBAai:^»l5<D±ffilci2 



6 fB««D V -f ^; p iKftSlHlSSo 

m2£Dxsi. ii*g^v;j.-ju^ii^^.5m3<Dxat 
m^. ii«iiDxirr«jy^#. ^tngn^ff$fiE-r-5xfi^ 

1 1 ] if 1 L 7 roL^•r4^*^S«<0^ 

[0001] 
[0002] 

oTU^•5„ 

[000 3] X. 5 y:B[«I*^<Difi[ga)S$$fiJfflL 

;:fiIi]S&(D«jt<t LTIi. 05^li!f#P»l2 O O 0-4 9 5 O 
-S. 

[0 0 0 4] maizvtmoMmiSL^^smm^t'iroym 
mmy&^mro a o 1 itmmtii^&m. a o 2i*isat$:s 

ffiao iS®(riss$4x'5;^ h'J 8 0 3i*g| 

@«:»t58 O 1 lcJ:yiffiai5F;K-5^/^> Kg, 8 0 4 1* 
Sia«:»«801 a. Xh'J-y:f3H*8 0 2a. > 
KH 8 O 3 a ^ ^t;m 1 lEJiSte, 8 0 5 (*^@i*»« 
8 O 1 b , X h y v 8 0 2 b, -J?*^ > KJl 8 O 3 

b$#t;m2£^S4E, 8 0 6l*mi&^m212^ttlS 
^tSK-rSv^— >. 8 0 7l*:^#$<DM<f-&SI««:» 
«^5iy^4ol±. ftJfiEt-^fSM®, 8 1 2l*'7'f-\', y 

[0 0 0 5] ^j^cDs^siE-ci*. mnw&m<omm{z 
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Kgi:m2iH^»tE<D^f^>KB$Saj$-a-. ^-¥i5 
[0 0 0 6] 

[0 0 OS] *fgB^I±. C<DJ:5'j£^'f ^^PifiE^aiaSS 
(cj3L^-C, S§l^«|Jfi?.$'J7 0-xai=J:oTllSLfc 

[0 0 0 9] 

[^gi^is;*-r-5fc«>a)¥K] cross ^ffifa4-r*fc«ft 

m^^^^5iz{tit>^^mmL, ^i^iz^m^^^uT^ 

«-r -5 v D -S^SlH] SS ^« fiE L t ro r- fc S o 
[0 0 10] C^Xl-J:y, ffiffiA^oa^lC(S]L^fci!^itX 

[0 0 1 1 ] 

$ *tfc®S^S|5p°p t > fIf5lHlS§iEI^Jilc|Sltfc}gitem^ 
<t. f!IieielSSiEJ,%Slcl£i+fcli-§-ieJ^i:, Blll5}g±fem4i 



So 

[0 0 12] m^mziztmcomentt. 't7-f T;^-J^ 

T -f ^ P SE««lH)8S ^SliKT' ^ ^ , 
[0 0 13] ii*S3l=ffi«fl>fliBI±. ^ 

wiHisstLfctro-cfey. si«i*a^A</j^$<, -Biia 

i: x'tK^ V An jJp -5 ^in* r- -5 ;^ x t'^ 
->Sl5$ft6y^+3-ti--5Ci:r'. ¥S57 -r ;u5f -Vj. 

*S $ ^ S IHIS L fc ^ X X Tff + ->S1fi ic IBS-r -i) C i: 
[0 0 14] !S*«4(riB«a>SE^i*, 

ntitzm^mi^mtzm!&\^fzmit'mm\zmtm^mmim 
^t^nx'im^ititz'm 2 rojgifem*ii: . sijiem i ojsifc* 

*-ri)l»*«1 <CL^L3<Dt^-r*l.A''tBtta)-7-f -^PSSft 

«iHi^t Lf-tro-cfcy . §'m^m±iziii.mm<n7s9:? 
ztizii-ox. mm^mm<:k ^i^mfimm^ i^u^^ 

gS«*<;aJSa'lbl:: J: o T^Jf^ L T t i? i-^Hc 

^ -r ^7 □ ;15 ^wisi^A<^3Ear- # ^ <t 5 i^ffl ^^-r 
[00 1 5] il*3l5i=lHKroSEB^i*. i^Sg^vi-;u 

«mtt*f*4i=J:y BiHB^a^^A- 'jT±i=ies5F4x/= 

mi4*r«i=j:yfisB*Js#A?yri=«ss$*v. fi»Pist± 
^mm~\^m $ ^ifc tttfemts ^ ^ t; a as <t . mi b 

^@a^±(DlBlSliE$ll3l=&lt&:ii/=1S#iB^. SillBA 
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14<DT ^ a iK«fllls]KA«IIS-c # -& 1 1> 5 f^ffl ^ *-r 
[GDI 6] iS*^6iciEa<D^IBi±, aJi?v:ic^fg 

SiciES ;h.fc lHlSSiE«IS^t l/^m<* Ji T S iciES * 
;H, «ttt±*t^l-<tyBlIIH^S+-v'J7l-Jg«t^F+u. ^ 

•sjm^tsM^m-^ y fifBg{isgiJ(D[sissiEj®iii=^it^> 

fIie^li»«±<DlHlKiB^ll(cS:itt.+if=«#iH 

L3<DL^-r*iA^IB«a)7-<<7asK^8llH]S&i: LfctO-C? 
fey, ^M»*5<S:«^tg^ vi— ;KDm#lEI^<7)tt^S§!li 

[0 0 17] tmmi izmmo^mmii. mtam^. 
ijDiir J: y ff^fiK $ *v 'Stt*^ 6 mmo) ^^<7a ^mmm 

a)imttfiis#j*{£3wtA<piflfei:<cy, fifimtcx^-es 

[0 0 18] |»*li8|ClB«E03^B^I*. ^Satel=ffill 

^SPfii^U :'n-x|iirj:y|l|g-rsili roxet. ® 

[0 0 19] i»*Il9(C|BiE(Df6B^li, m2<DXS7!)^ 

t,<D-cfcy. •!?-f7'7t^— ^u^^tsto-r-sciricjiy, ^ 
wffli4i»mtt«s»jfl)»*roft9ffliA<§ai-^f y. »sx 



[ o o 2 o ] is*« 1 o iziHKoj^iBi*. m 1 roxa 

■ooimmwrnRtf^^^^M'^. tstttJraxi-Tisyf^. 
Eaia5$«$fiE-r-&xfi$siz*f^i«*JS 8X1*9 

y. y xfiro^r'<s«»nx(rr^JlS*Sfl)-g|5^ 
mLtz^i^yjm^mm-rhr^m^m-r?>. 

[002 1] H^il 1 1 lztEU(Dmm\t. 1 

[0 0 2 2] :^mBM<Dmm.(Dmm\~-oi^x , m^ 

[002 3] (mt&<Dj{m -\ ) m Mz:$:m.m(D^ <p o 
i&mmms^<Dmtm^7ii-r, ^ o i i*^s»45. i o 2 

TV^^S^^v/i— 10 3(*®*^SPa, 

1 0 4i*/<7'^'y::^SPa. 1 0 5i*¥S 10 
6i*#5fi^^^^Hg^-::^3.-;u. i0 8i*#is:^^- 
h> 1 o giiMtt^n^-To 

[0024] ^'r'^7P-fiE*«iiiKi±0@Stei 01.^ 
SUSSPSi 0 3, 'iT^^-v^^SPfi&i o 
4cfeym/3E^*tTL^i)„ ^nais 1 o 1 i*^Jl^ 
U— h 1 o 8<t:<t:4,l-tt<*i O 9ir^«$ixTl''-5o 

[00 2 5] *-r\ =&«ij«si55i-ic^t^rift^-r-s. 
s« 1 o 1 li. ig 1 esiE 10 1a (=7^3; p >^^*-r 

•SBIIH*-c$.-57^:7P>S«, m2M»l£i o 1 
l|3g*«i o 1 clc*•^;?.RLJ:x/t^+^>A^^,^i:-S^m 

i*r-fc-5**^xx+/K->»ffi*a6y^ii-c, gimttn^ 
[0 0 2 6] ^IhE^vj.— ^ut uri*, /^r?— 

tg^v?i-;H O 2Af>»;iS'i=^gHSHB^vJi-;H O 6 
A^ibS. /^■7-T>^^fig^iJi— ;H 0 21*, Wl<7>g|5 

LXl&BMt&^maLtzm^t LTL^•5o 

[oo 2 7] 02ic/^':7— T>:?!Sfig^vi— ;n o 2 
mKSProtBiSS^jF-ro 2 o 1 lt^m=Ei>IL—)[.^ o z 

^jf^/s-r-s^a+^yT^'i^L. 20 2(itgis^TT'& 

•§)MM IC (Microwave Monorithi 
c IntegratedCircuit: MM I C) 
$*L, 2 O 3l*a'ttt*:^fflt^-Cfi#C0i$5it$RSiL-r-5 
T'T VU— -Sf^-jFL, 2 0 4(*<g^g^va.— ;H O 2 t 

^ustR 1 o 1 ^m!fS-r-i)Aai:^*m»is^n^ 2 o 

L . 2 0 6 * y $6*1 ? tLfc [HlKiEfc? 

®$:TiU. 2 O 7li=&gPS^J$a-r-5'7'r A'^^L, 2 
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O8i^0@ft«ii o 1 tommizmi^^mssm^mmm 

^tfL. 2 O 9(**®=¥"V'J72 O 1 ^:a)^^ICfflL^^ 

[0 0 2 8] pmm^i o Mt. mmnf-m^sm. mm 

iE^il2 0 6l*. fI-^iE*S2 1 2S.lSm^n^2 1 Ot 

LrfflL^t.*t. ^jfraii-^^^-T;!^— ;u2 1 i tJigi^^^x 

[0 0 2 9] lilSSiE^e2 0 6<Dfi&L^^}-l+(*. mX\i. 
±ej:ymi iHfg^2 O 6 a $7. h'J •y::''*!*. m2K 
^g2 O 6 b^mi&M^Z 1 Oi: LT^-f -> a:^ K 'J 

1 iS^Ji 2 0 6 a izmmmtm < . ti^<D/J^ $ :? n 
>^#*-r'S§im**:*fflt^«>Ci:-C. lH]l»iB^B2 0 6 

ir. ¥®3'-f;u^' i"0"5 ^fiii^-c^^Rr-^-So ^fc. 

■So 

[0 0 3 0] /^r?— 7>::''tlHg^ i?^— vn 0 2ii#M 
+-^'JT2 o 1 ±^cfilt!l^^^■efc^)li*^i"t®fflfl)MM i 

C20 2. T-f VU— 5^ 2 O 3&l/Aaj;'3fi£S»tS2 O 

ttiISXi/*iJffliiB^^':?-i'A'2 o 7icrjfi^-ri>ct 

[003 1] UtS. ^IS^V'JT 2 O 1 ICB-HSEWSl 
S-V'MM I C 2 O 2©«li^ SMit LfcHlSS. tSKffllil 

[0 0 3 2] ^fc. •7-f-\'2 0 7</)ft:hyi=*M'j7K> 

[0 0 3 3] MM I C 2 O 2, T-f 2 O 

3Xt;Ata*^K»«S2 0 41*, ^)l»teSll/AtB*)^ 
8S»«i^JSIgi-r-l)SftpIM14tgSSi! 2 O 8 icfe y L-c 

[003 4] dC-e, z^*?— y^T^tStil^Ei^zL-^H O 

2 li, ^^Sffi 1 O 1 2 0 5 A 

Atil:^J$SS»«2 O 4Ri;#^»ffi1 O 1 <Da±s 
(DBSiE^® 2 0 6 lcff$fiES^t^«^iEJg, a31&t;$ij 
epiE«l*'7-<-\'2 0 7lCTtg^-r*. erotic, Altilft 

^ssftis 2 o 4 A<^j§st5 1 o 1 ±.{zm.u ^j-^5mtu 
y. Aaj:*Dfem»ifi2 o 4S®(rff$fi£?*i/i}giii!m4s 

0^tttSl O 1 ±(r}{$J5E$4xfcSlfeaS2 1 oizm 

[00 3 5] m2(Dm&tT^^tX', /^'y—Tly^m 
tiE^vJi— ;H O 2<t^ll»*5l O 1 <73fS^a§gi*S< 



T'#^. Aai*lSffi2 0 4^*®4r-^?'JT2 0 

1*^t,?5tls$•fe!-rul:^i7\:2 o 5lr(itoix^fc-li^, M 
S?t2 o 5a)»nxfiit. ^m&ts. 1 O 1 J;CDiBJgroaffi 
7v:2 0 5A^t><DJ2lf$%jSLfclStt*^jB«Si'Ef y, fi^ 

a):/y >F-»«a)l6tt>u-;nrT$if^Lfc«^, AUi^) 
IIK»«t^S*«i o^a)mi&^imi■i>o-(^2 0 
7(Dfi$l*5 O O ^mJa±t'Ji:oTL^5o 
[0 0 3 6] C;tlirJ^L, *^ffi0'J<D*iiSt?l*9'f 2 

0 7a)fi$(*. AaS*^K»«2 0 4©I?$T'*S$*l 
•Sfctf). 2 5 O miaTI~iSSt-tT.tt\ "^-f-V 
2 0 7(DS* t 2 5 OA«mJUTIcS<-r-SCli:*<-C^ 

[0 0 3 7] ^fc, ftea>lH]SSE^Ii2 0 6«)mtfemg2 

1 ot^'-fTTt^— ;u2 1 1 ^ifi-Lxi^m^tihtztb. ^ 
B^tei:^i:•5o 

[0 0 3 8] sECfc, *IIJ6^JT?tt, /<'7-T>:>'«S6^ 
Vi— ;H O 2$^a^U— K 1 O 8|:it-v^lcT@S 

[0 0 3 9] *fcAUS:t»^l»»t52 0 4$7-f ;UAtta> 

i) FE* ^ iSfp-r -s c t A< -e ^ , 
[0 0 4 0] ^ffc\ m2xitmt±<Dmmmmm2oe 

^zm^^®2^ o^jgjiEL, Aai:^]^8&S«2 o 4$c 

<7)±im^f -S^it^niLfcA', ^3(C'7'1'V2 O 7(73 

ft^^s$i-r-5«jt^5i-r. 1 o 1 ai*#»^«i o 1 
^liisf -ami ^»«^*L, ioibi*^B»«io 
1 ^iifiE-r-sm2®«ffis^u. ioici±^g««i 
o 1 $mj£-r'§>m3SS4K$^L, 6 0 4i*stii§p$^ 
■r. 

[0041] E 3 |Cni-r«fe 9 mi SS« 1 O 1 a $ 

6 0 4|cAai;b$gS&»«2 0 4^||g-r^Ci:r-. •^'C 
-\'2 0 7<Dg$^SJg-r^CtA<pIfig<!:^f*. MIC. ^ 
SS«1 O 10)JStfemS2 1 0T'fe'i>»2iB^BXi;A 

iiitims&»^2 0A(omi&mmK mzmm^H^mit 

ft^ZtX'. }0^S|5<DS±fi£»^J:y/h5F<-r4J:-5 
icLTtcfeL^o 
[0 0 4 2] ^IZ^ 3?jK§^8S«HE^Vi-;H 0 6$ 

fig^vi— ;n O 6(D}I®gi5:«'(DBr®S, ID5lc±®gl 

$*-r. 3 0 1 i*isat*:;i<t LTCD-t^s -yi^ais^* 

3 0 3l*-tr^5-y<7S«[(cJgfi£$4xf=ttifefSffi$* 
3 O 5li-tr^ 5 •v^St53 O 1 a)TSPI=«Jfia$^tfc 

[00 4 3] Iil4(c*-rck3ic. Vi— ;n*J5tltffl 

)1»1£1 O 1 lcff$i5gLfcMji5t2 O 5±ir}Sil-r'5c t 
T'HS^^x-S. -b^5y^S«3 0 IJkD;?.^' :?^3 O 5 
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[0044] -b^S -v^Sffia O 1 <D±gBIC}BfiE$tl-5 

s-r-s, 10 1. ±m-y\y- n 0 8 ai/ttt* 

1 0 9(=t*SJi?52 0 5)&<}gjiE$ixrj3y, 

<-ri)o 

[0 0 4 5] il5lC*-rJ:-5lC. CIJ?L(S2 6GH z^lC 
TJi(i$tT5«^. E I A^S*S©WR-3 4je5gl=A<ffi 
fflSrtgT?. CCD^I±SJS5^2 05^ 8. 6mmx4. 3 
mm(DS:^«$i:-rtLliJ;LN. :*:Jli£Ci]T?l*mJ15x:2 O 5 
&U:-fe^5'V->*tS3 O 1 X'(D«t«t(;J:*Jiife$<£3a-r 

■sf=toi=#!aco':7-i'T*— ;u2 1 1*i^gLrL^4, 

-fT7t«— ;i'2 1 1 (Drain I*. 1 /8;K:S:)aTi: 

O I'^'cfe ai^^ttJU— ^L-ic^x^^iKT-^^clvii- 
[0 0 4 6] ^^iSfiXll^SSl^T-tr^H •;/'>»^S3 O 1 ^ 

[0 0 4 7] 'i7-f r^h— ;u2 1 i<7)ft*pyic. # 
[004 8] seicKT^-vr^gpa 1 0 4JiLi:/^'7— r 

>3fS«6*Vi— ;H O 2^;gKL/i:Bf®gl$^-ro 5 
O 7 li¥:K=i >7=>-9-$jF-r„ 

[0 0 4 9] «1iB^)l2 O 6 alCff^fig^+LfctSifemS 

2 1 OIZ. ^T^i'-jyUS, 1 O 4T-30'5MM I C 2 O 2 

i— ;H 0 2A<^prMt4}$^^]2 O 8lrT||g$+^.Tl-^ 
•So Ml::, MM 10 2 0 2. ^*g3 5 OTiil/ 

«^iei^2 1 2l*■7-r■^?2 0 7T•^gSt$^Tt^-5, tstfe 

SS2 1 0l*';?^-7'7h— il'2 1 1 rlfitDBSSEI^S 2 O 
6(D}gtfem4l2 1 o tfg^$;h.rLN^o 

[0 0 5 0] ^ffc. &s<D*FBijaKa, aai&i/fiw© 
miSi^'f'<7n--—)\^z 1 1 lcrf^St$3|^TL^4. jstfem 
mz 1 o©';7VT7n-;u2 1 1 iz\tmm^iMm^m^^ 

«L, MM I C 2 O 2||Sro{gllCfflL^*}ggSl|A<3St*tiX 
[005 1] *fc. MM I C2 0 2ro|IS&l/'t7-f 7';^ 

^^*-r*SI§<*JlT'&€>7^7D>StetMM I C 2 o 
7^ 7 o ;b-^XSi;x7K*v^$t;MI®tt:lS-C 



ft©3tftSI4flft WMttffiSffl 2 0 8 A<Jlt^l^ 5 J: y S 
[0 0 5 2] KIT. ^-f'>a;"K«SlHlS&roSjt:^;£^* 

r. 

[ O O 5 3 ] :^m&m<D$ti 1 (DXS^ LT . DiHS^S. 
1 0 3^'j:7n-X|ilzTll^-r-5o 'J:7n— xglcj: 
*llg(*-|gfi*)ti:X;£r'fey . «;^1il=S:h.fcX;£r-& 

So 

[00 5 4] ®ii^«Bp°p 1 o 3 1±, 5 ySi/^-vtr— :;gp 

:7P-xg(cj:S#Ba#(ticrllS5;h-i). 
[0 0 5 5] m2a>xfii*. 
l^fc^*;txST•fc-g)o ^^-f-? PjfimfaiHlSSI*. 
ffil O 1 ±irSllgg|5a 1 O 3 i:'<.T^<y:>'a!B°p 1 O 4 
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